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This International Search Report consists of a total of 4 sheets. 
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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 
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□ 
□ 
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2. 
3. 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

| [ Certain claims were found unsearchable (See Box I). 
| | Untty of Invention Is lacking (see Box II). 

With regard to the title, 

|X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

|"X"| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 2 

|"X"| as suggested by the applicant. None of the figures. 

[ | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

{PCf Rule 47.1 (c), first sentence) 



Date of madid;; (Jay/month/v ear) 

14 September 2000 (14.09.00) 



Applicant* * or ii&enfs file reference 
Case00TJ52.2 
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JOACHIM STtJRKEN 

PATENTAN WALTSG ES ELLS C HAF T MBH 

Engesserstrasse 4b 

D-79108 higiUuiy 111 I B^i^bu 
ALLEMAtiRrW: 



EINOEGANQB^I 

2iSep.20Q0 



IMPORTANT NOTICE 



International i^ipHcation No- 
PCT/ErVO/01850 



International data (day/momh/year) 

03Ma.2A iOJO (03.03.00) 



Priority date (day/mc^Ji/year) 

05 March 1999 ;05,Q3.99) 



Applicant 



GREENOVATION PFLANZENBIOTECHNOLOGIE GMBH et al 



— i 



1. Notice (s hereby given that the International Bureau has communicated, as provided fn Article 20, the international appllc 
to the folio /ring designated Offices on the date indicate?! above as the date of mailing of this Notioe; 

AUK/VKf^US 

In accords, ea with Rule 47.1 (c) r third sentence, those Offices will aooept the present Notice as conclusive evir'mce thai 
the communication of the international application has duty rotten place on the date of matting indicated abov^ and no < r i • 
of the intentional application Is required to bo furnished b> ~Ue applicant to the designated Office(s). 

2. The follovfinu designated Offices have waived the requi aw ant for such a communication at this time; 

AEA^AMAPAW3A3B3G,BR,BYXAmCN,CR£^^ 
GE,GUGM,HRmiDJUNJSJPXE,KG,^ 

NO,N7.,OA,PL,r^mRU,SD,SE,SG,SI,S^ . w 

The eomnvj.iication will be made to those Offices only vp in their request. Furthermore, those Offices do n >c require the 
applicant : j furnish a copy of the international application {Rule 49.1 (a -bis)). 

3. Enclosed ^ith this Notice is a copy of the international application as published by the International Pureai on 
14 Septer.^or 2000 (14.08.00) under No. WO 00753768 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the appto> it wishes to postpone entry into the national phase until 30 months (or leter in some Offices) fi om the prior it; 
date, a dWhiand for international preliminary examinati^ft must be filed with the competent International PivjHrninary 
Examini v Authority before the expiration of 1 9 months ft om the priority date- 
It is the applicant's sole responsibility to monitor the 19-rnocTth time limit. 

Note thai only an applicant who is a national or residenv of « PCT Contracting State which is bound by Chapter II has t: it 
right to filn a demand for international preliminary exar s<r / ;ion- 

REMIN DLR REGARDING ENTRY INTO THF NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the Internetfe-ia! -plication in the national phase, he must, within ; } months 
or 30 months* or later in some Offices, perform the acta ;~;ferred to therein before each designated or elected Office. 

For further important information on the time limits and aats to be performed for entering the national phare. see the 
Annex to "orm PCTVia/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Gi<idt>- 
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34, chemGn des Colombettaa 
121 1 Geneva 20, Switzeriand 
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J. Zahra 
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Date of mailinffj(day/month/y ea r) 

14 September 2000 (14.09.00) 


IMPORTANT NOTICE 


Applicants or agents file reference - * 

Case 00052.2 ■ v 


International application No. 
PCT/EP00/0185O 

■ 



The apD"c? nt is hereby notified that, at the time of establishment of this Notice, the time limit under Rule 46.1 for making 
amendments under Article 19 has not yet expired end the lrrtsn;3tional Bureau had received neither such amendment* nor a 
declaration tritftfie applicant does not wiah to make a mendmeius. 
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Applicant's or agent's file reference 
Case 00052.2 


mo ci idtucd A^TirhM See Notification of Transmittal of International 

l-UH rURTHcn ACTION Preliminary Examination Report (Form PCT/1PEA/416) 


International application No. 
PCT/EP00/01850 


International filing date (day/month/year) 
03/03/2000 


Priority date (day/month/year) 
05/03/1999 



C12N 15/52 



Applicant 

GREENOVATION PFLANZENBIOTECHNOLOGIE GMBH 

1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Date of submission of the demand 
28/09/2000 



Date of completion of this report 



02.07.2001 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Form PCT/IPEA/409 {cover sheet) (January 1994) 



Authorized officer 
Barnas, C 

Telephone No. +49 89 2399 7469 




INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/0 1 850 



I. Basis of the r p rt 

1 . With regard to the elem nts of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-31 as originally filed 

Claims, No.: 

1-18 as received on 07/06/2001 with letter of 07/06/2001 

Drawings, sheets: 

1-5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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International application No. PCT/EP00/01 850 



□ the drawings, sheets: 

5. £3 This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-18 

Industrial applicability (IA) Yes: Claims 1-18 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R It m I 

Basis of th r port 

The specification provides support for the amended set of claims as far as referring 
to two enzymes being plant or fungi phytoene synthase and fungi or bacteria phytoene 
desaturase (p. 8, In. 25-28). The amended claims, however, are not supported as far as 
referring to the specific combination of phytoene synthase with phytoene desaturase and 
^-carotene desaturase. Thus, this combination of enzymes which is described in amended 
claims 1, 2 and 14 goes beyond the disclosure as filed and has, therefore, been 
disregarded while establishing this report (Rule 70.2(c) PCT). 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

D1 : WO 99 07867 A (CALGENE LLC) 1 8 February 1 999 (1 999-02-1 8) 

D2: BURKHARDT ET AL: Transgenic rice (Oryza sativa) endosperm expressing daffodil 
(Narcissus pseudonarcissus) phytoene synthase accumulates phytoene, a key intermediate 
of provitamin A biosynthesis' PLANT JOURNAL,GB,BLACKWELL SCIENTIFIC 
PUBLICATIONS, OXFORD, vol. 11, no. 5, 1997, pages 1071-1078, XP002087151 ISSN: 
0960-7412 cited in the application 

Art. 33(3) PCT, Inventive Step 

1 . D1 is the closest prior art document for the present application. Said document (p. 
28, In. 21 -p. 29, In. 19) discloses plasmids which contain a napin expression cassette for 
the bacterial phytoene desaturase fused to the transit peptide sequence of the pea 
Rubisco small subunit and bacterial phytoene synthase. The napin expression cassette 
contains a promoter preferentially expressed in plant seed tissue (p. 50, In. 1-4). Said 
plasmids represent binary vectors for Agrobacterium-mediated transformation. The 
plasmids were used for the production of transgenic Brassica napus plants (p. 32, In. 7-9 
p. 41 , In. 31 - p. 44, In. 2). The seeds of these transgenic plants show increased carotenoid 
levels. 

1.2. The difference between claims 1-13 and D1 is the use of a phytoene synthase 
derived from plant or fungi instead of bacteria. The use of such phytoene synthases would, 
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however, be obvious for the skilled person because such enzymes are known and used 
for plant transformation (see e.g. p. 4, In. 2-3 of the specification and p. 5, In. 8-10 of D1). 
Also the use of hygromycin phosphotransferase as a marker gene is obvious because 
such a marker gene is used for plant transformation in the prior art (see D2, p. 1 072, right 
column, paragraph 2). Claims 1-13 and 17 are, therefore, not inventive. 

2. The wording of claim 1 embraces DNA molecules which also comprise a phytoene 
synthase and a phytoene desaturase in addition to (^-carotene desaturase and lycopene 
cyclase. Such DNA molecules are, however, obvious in the light of D2: said document 
discloses the production of transformed rice endosperm with a vector which expresses 
daffodil phytoene synthase (p. 1072, right column, paragraph 2). D2 further refers to 
experiments to transform rice plants with the remaining enzymes needed to produce p- 
carotene in rice endosperm (p. 1075, right column, last paragraph). In view of the obvious 
need for such plants (see introduction of D2) the skilled person would follow the teaching 
of D2 and produce a DNA molecule as embraced in claim 1 and use it for methods as 
embraced in claims 14-18. Claims 1 and 14-18 are because of this reason not inventive. 

Re Item VIII 

Certain observations on the international application 
Art. 6 PCT, Lack of Clarity, Lack of Conciseness 

1 . Claim 8 refers to "said plastid transit peptide sequence" of the DNA molecule of claim 
7. Claim 7, however, does not describe a plastid transit peptide sequence. 

2. Claim 14 describes transformation with plasmids or vector systems according to claim 
9 or 10 or with plasmids or vector systems carrying genes or cDNAs coding for phytoene 
synthase desaturase. The systems according to claim 9 or 10, however, already carry 
genes or cDNAs coding for phytoene synthase desaturase. Thus claim 14 unduly repeats 
the same subject matter and is, therefore, not concise. 

3. According to the teaching of claim 17, Brassica seeds are carotenoid free. D1, 
however, shows that said seeds contain carotenoids. Thus, claim 17 is inherently 
inconsistent and, therefore, not clear. 
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Claims: 

1. An isolated DNA molecule comprising a nucleotide sequence providing one or more 
expression cassettes capable of directing production of two or three enzymes specific 
for the carotenoid biosynthesis pathway being: 

- phytoene synthase derived from plants or fungi, and 

- phytoene desaturase derived fiom fungi or bacteria, or 

- phytoene desaturase and ^-carotene desaturase derived from plants. 

2. The DNA molecule according to claim 1, wherein said expression cassette comprises 
genes or cDNAs coding for plant or fungi phytoene synthase, for fungi or bacterial 
phytoene desaturase or for plant phytoene desaturase and ^-carotene desaturase, each 
operably linked to a suitable constitutive, inducible or tissue-specific promoter 
allowing its expression in plant cells, seeds, tissues or whole plants. 

3. The DNA molecule according to claim 1 or 2, further comprising at least one 
selectable marker gene or cDNA operably linked to a constitutive, inducible or tissue- 
specific promoter sequence allowing its expression in plant cells, seeds, tissues or 
whole plants. 

4. The DNA molecule according to any of claims 1 to 3, wherein the nucleotide sequence 
coding for phytoene synthase originates from plants, preferably expressed under the 
control of a tissue-specific promoter. 

5. The DNA molecule according to any of claims 1 to 4, wherein the nucleotide sequence 
coding for phytoene desaturase originates from bacteria 

6. The DNA molecule according to any of claims 1 to 5, wherein the nucleotide sequence 
coding for phytoene desaturase is fused with a suitable plastid transit peptide encoding 
sequence, both of which preferably are expressed under the control of a tissue-specific 
or constitutive promoter. 
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7. 



The DNA molecu^ccording to any of claims 2 to 6, whesin the selectable marker 
gene or cDNA is^Bromycin phosphotransferase under fflKontrol of a constitutive 
promoter. 



8. The DNA molecule according to claim 6 or 7, wherein said plastid transit peptide 
sequence is derived from the pea Rubisco small subunit (tp). 

9. A plasmid or vector system comprising the DNA molecules according to any of claims 
lto8. 

10. A plasmid or vector system according to claim 9, which is derived from 
Agrobacterium tumefaciens. 

11. A transgenic plant cell, seed, tissue or whole plant that contains a DNA molecule 
according to any of claims 1 to 8. 

12. A transgenic plant cell, seed, tissue or whole plant according to claim 11, selected 
from the group consisting of eukaryotic alga, embryophytes comprising Bryophyta, 
Pteridophyta and Spermatophyta such as Gymnospermae and Angiospermae, the 
latter including Magnoliopsida, Rosopsida, and Uliopsida ("monocots"). 

13. A transgenic plant cell, seed, tissue or whole plant according to claim 12, selected 
from the group consisting of grain seeds, with rice, wheat, barley, oats, amaranth, flax, 
triticale, rye, and com being preferred; oil seeds, with Brassica seeds, cotton seeds, 
soybean, safflower, sunflower, coconut, and palm being preferred; other edible seeds 
or seeds with edible parts selected from the group consisting of pumpkin, squash, 
sesame, poppy, grape, mung beans, peanut, peas, beans, radish, alfalfa, cocoa, coffee, 
hemp; tree nuts, with walnuts, almonds, pecans, and chick-peas being preferred; 
potatoes, carrots, sweet potatoes, tomato, pepper, cassava, willows, oaks, elm, maples, 
apples, bananas; and ornamental flowers, with lilies, orchids, sedges, roses, buttercups, 
petunias, phlox, violets, and sunflowers being preferred. 
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14. A method of transforming plant cells, seeds, tissues or whole plants in order to yield 
transfonnants capable of expressing ail enzymes of the carotenoid biosynthesis 
pathway necessary to produce carotenes and xanthophylls of interest, comprising the 
transformation of said plant cells, seeds, tissues or whole plants with a DNA molecule 
according to any of claims 1 to 8, or with a plasmid or vector system according to 
claim 9 or 10, or with plasmids or vector systems carrying genes or cDNAs coding for 
plant or fungi phytoene synthase and for fungi or bacterial phytoene desaturase, or 
with plasmids or vector systems carrying genes or cDNAs coding for plant or fungi 
phytoene synthase, for plant phytoene desaturase and for plant C-carotene desaturase, 
wherein said host plant cells, seeds or tissues selected for transformation normally are 
carotenoid-free. 

15. A method according to claim 14, wherein said host plant cells, seeds or tissues 
selected for transformation normally have a carotenoid content of 0.001 % w/w or 
lower. 

16. A transformed whole plant regenerated from transfonnants yielded according to claim 
14 or 15, or parts thereof, selected from the group consisting of eukaryotic alga, 
embryophytes comprising Bryophyta, Pteridophyta and Spermatophyta such as 
Gymnospermae and Angiospermae, the latter including Magnoliopsida, Rosopsida, 
mdLiliopsida ("monocots"). 

17. A transformed whole plant or part thereof according to claim 16, selected from the 
group consisting of grain seeds, with rice, wheat, barley, oats, amaranth, flax, triticale, 
rye, and com being preferred; oil seeds, with Brassica seeds, cotton seeds, soybean, 
safflower, sunflower, coconut, and palm being preferred; other edible seeds or seeds 
with edible parts selected from the group consisting of pumpkin, squash, sesame, 
poppy, grape, mung beans, peanut, peas, beans, radish, alfalfa, cocoa, coffee, hemp; - 
tree nuts, with walnuts, almonds, pecans, and chick-peas being preferred; potatoes, 
carrots, sweet potatoes, tomato, pepper, cassava, willows, oaks, elm, maples, apples, 
bananas; and ornamental flowers, with lilies, orchids, sedges, roses, buttercups, 
petunias, phlox, violets, and sunflowers being preferred. 
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18. A transformed who^lant or part thereof according to claijn^ being rice 



^jlant or part thereof according to clahjo^ 1 
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